Toxicological evaluation of representative silver nanoparticles in macrophages and epithelial cells.
Silver nanoparticles (Ag-NPs) are highly relevant for human and environmental exposure due to their widespread use in consumer and medical products and various applications. Thus, there is a need for evaluating potential toxicity of these NPs. The objective of this study was to investigate the toxic effects of the OECD (Organization for Economic Co-operation and Development) representative Ag-NPs, NM300K, in mouse macrophage J774A.1 and human colonic epithelial HT29 cells, using multiple endpoint assays. Exposure of test cells to different concentrations (1-250 μg/mL; total silver content) of NM300K for 24h showed a dose-dependent decrease in cell viability. At high doses, NM300K altered cell shape and induced the formation of vacuolar structures, as examined by confocal and electron microscopy. Moreover, NM300K induced inflammation as evidenced by the elevated levels of pro-inflammatory cytokines. Finally, high doses of NM300K led to increased production of reactive oxygen species and induction of oxidative stress, leading to oxidative DNA damage and apoptosis in test cells. At equivalent silver concentrations, NM300K were less cytotoxic than AgNO3. However, the similar patterns in the effects of NM300K and AgNO3 throughout the assessed toxicological endpoints suggest that Ag(+) released from these NPs by dissolution could be a primary contributor to toxicity. This study is among the first to characterize the potential toxicity of OECD representative AgNPs in vitro, and provides additional insight into the biological mechanisms associated with Ag-NP toxicity.